Synthesis and biological evaluation of 2-amino-3-(3',4',5'-trimethoxybenzoyl)-5-aryl thiophenes as a new class of potent antitubulin agents.
A new series of compounds in which the 2-amino-5-chlorophenyl ring of phenstatin analogue 7 was replaced with a 2-amino-5-aryl thiophene was synthesized and evaluated for antiproliferative activity and for inhibition of tubulin polymerization and colchicine binding to tubulin. 2-Amino-3-(3',4',5'-trimethoxybenzoyl)-5-phenyl thiophene (9f) as well as the p-fluoro-, p-methyl-, and p-methoxyphenyl substituted analogues (9i, j, and l, respectively) displayed high antiproliferative activities with IC50 values from 2.5 to 6.5 nM against the L1210 and K562 cell lines. Compounds 9i and j were more active than combretastatin A-4 as inhibitors of tubulin polymerization. Molecular docking simulations to the colchicine site of tubulin were performed to determine the possible binding mode of 9i. The results obtained demonstrated that antiproliferative activity correlated well with the inhibition of tubulin polymerization and the lengthening of the G2/M phase of the cell cycle. Moreover, a good correlation was found between these inhibitory effects and the induction of apoptosis in cells treated with the compounds.